Electrophysiological studies of neurons in the ventral tegmental area of Tsai.
Extracellular recordings were obtained from single neurons in the ventral tegmental area of rats anesthetized with urethane. It was found that the area appeared to contain two groups of neurons with distinctly different spike durations, firing rates and firing patterns. One group (group A) had properties similar to those of nigral dopaminergic neurons: slow random firing rates, unusually long spike durations and slow conduction velocities. The discharge rate of the majority of these neurons was reduced by iontophoretically applied dopamine. It was concluded that neurons of this group were probably A10 dopaminergic neurons. The other group (group B) had relatively faster and rhythmical firing rates, short spike durations and faster conduction velocities and were considered to be non-dopaminergic. Forty-nine units in the ventral tegmental area were antidromically activated by electrical stimulation of the nucleus accumbens. Units antidromically activated included neurons of group A and group B, suggesting that the nucleus accumbens received dural projections of dopaminergic and non-dopaminergic fibres from the ventral tegmental area. The discharge rate of 141 out of 142 neurons tested in the ventral tegmental area (group A: 66/66, group B: 75/76) was found to be reduced by GABA. The inhibition was blocked by the simultaneous application of picrotoxin. Picrotoxin alone activated 47.7% of 155 units tested. These results provide further evidence of a GABAergic input to dopaminergic and non-dopaminergic neurons projecting to the limbic forebrain structures.